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(57) ABSTRACT

An electrical device such as a ballast for fluorescent lamps
and including a housing, a terminal, and a catch element for
connecting the terminal to the housing, the catch element
including a catch leg for connecting the terminal to the catch
clement and for connecting the catch element to the housing.
Accordingly, the electrical device 1s designed such that the
individual terminal sites of the terminal have minimal posi-
tional tolerance so that the terminal can be wired with an

automatic installation machine without the danger of misin-
sertions.

11 Claims, 4 Drawing Sheets
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ELECTRICAL DEVICE AND UNIT
CONSISTING OF AN ELECTRICAL DEVICE
AND LAMP DIFFUSER

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to an electrical
device such as a ballast for fluorescent lamps, and an
clectrical unit including an electrical device and a lamp
diffuser.

2. Description of the Related Art

Ballasts for fluorescent lamps, conventionally made typi-
cally as electronic ballasts, are generally attached to fluo-
rescent lamps by hand, for example, mounted 1n a lamp
diffuser. To install one such electronic ballast, typically an
clongated hole 1s punched out i1n the ballast housing so that
the housing may be attached to the lamp diffuser using bolts
and nuts or rivets which are routed through the elongated
hole. The housing also includes a circuit board provided
therein, the circuit board having as the terminal element
typically a terminal with a plurality of terminal sites.
Generally, 1t 1s necessary to ground the electronic ballast
housing and the circuit board, and may be achieved using an
electrically conductive connection between the electronic
ballast housing and the lamp diffuser via a separate cable
connection. In such a case, the circuit board 1s grounded
using a terminal site provided thereon via the electronic
ballast housing.

Another possibility of grounding the electronic ballast
housing and the circuit board 1s to use toothed lock washers
when the nuts are screwed to the mounting bolts, the
washers reliably separating any oxide or enamel layer which
may be present on the lamp diffuser bottom or on the side
surtface of the housing so as to ensure good electrical contact
for grounding by the screw attachment itself. This type of
mounting of an electrical ballast n a lamp diffuser 1is
disadvantageous since 1t results 1n high manual installation
cost and 1mprecision 1n the positioning of the individual
terminal sites of the terminal relative to the electronic ballast
housing and relative to the lamp diffuser. This leads espe-
clally to problems when wiring the fluorescent lamps, there-
fore connection of individual wires of one or more cables to
the terminal sites 1s done using automatic installation
machines. If the terminal sites are inaccurately positioned,
misinsertions of individual wires 1n the terminal sites often
occur. Consequently, 1n order to prevent such an occurrence,
an optical pattern recognition system 1s used for recognizing
and accordingly correcting the positional inaccuracies of the
terminal sites. The use of one such optical pattern recogni-
tion system 1s however very complex and accordingly
eXpensive.

Even 1if the electronic ballast housing 1s positioned rela-
tively accurately by fusing one border of the elongated hole
in the electronic ballast housing as a stop, and thus, as a local
reference base, the positional accuracy of one terminal site
at a time 1s determined by a plurality of tolerances such as
the positional tolerance of the terminal sites on the terminal,
the positional tolerance of the terminal on the circuit board,
the positional tolerance of the circuit board 1n the electronic
ballast housing, the positional tolerance of the attachment of
the electronic ballast housing to the lamp diffuser, etc. The
amounts of these tolerances in the least favorable case 1s
accumulatively added to one another. In the worst case, local
displacement of the individual terminal sites occurs and
corresponds at least to half the distance between two adja-
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cent terminal sites or even exceeds the distance so that in this
case misinsertions are inevitable 1 the wiring of the fluo-
rescent lamp by means of automatic installation machines.

SUMMARY OF THE INVENTION

An object of the present invention i1s to provide an
electrical device such as a ballast device for fluorescent

lamps, and an electrical unit including one such electrical
device and a lamp diffuser, 1n which the individual terminal
sites of the terminal have only low positional tolerance so
that wiring 1s made possible with an automatic installation
machine without the danger of misinsertions.

The electrical device 1 accordance with the present
invention 1s achieved by providing a catch element having at
least one leg for attaching a terminal to the housing. In
particular, the at least one leg connects the catch element to
the terminal, and also attaches the catch element to the
electric ballast housing. Thus, 1n accordance with the present
invention, the catch element acts essentially as an interme-
diate piece between the terminal and the electric ballast
housing, preferably, the connection of the terminal to the
catch element on the one hand and the connection of the
catch element to the housing on the other always taking
place using the same catch leg. In this regard, when the
terminal 1s attached to the electric ballast housing, there 1s a
single reference point, specifically the attachment site of the
catch leg on the catch element. Thus, the chain of tolerances
which accumulate 1n the worst case, 1.e., the chain which 1s
present 1n the prior art, 1s avoided so that the accuracy of the
local position of the individual terminal sites of the terminal
relative to the housing 1s enhanced.

According to an exemplary embodiment of the present
mvention, at least one side wall of the electric ballast
housing has a recess and the catch leg of the catch element
1s locked therein. Preferably, in order to minimize the
aforementioned location 1naccuracies of the terminal sites,
the process takes place such that the size of the recess 1n the
side wall of the housing 1s exactly matched to the size of the
arca of the catch leg fitting into the recess, thereby, the catch
leg which 1s locked in the recess has essentially no more
play.

Generally the electric ballast housings include two side
walls positioned opposite and 1n parallel to one another. In
an exemplary embodiment of the present invention, the
catch element has exactly two catch legs which are prefer-
ably likewise opposite parallel to one another and 1n the two
side walls of the housing there 1s one recess each for
receiving the two catch legs. The size of the recesses 1s
preferably matched exactly to the size of the area of the
catch leg fitting mto the recesses so that ultimately the catch
clement locked 1n the housing essentially no longer has any
play.

The terminal 1s attached to the catch element according to
an embodiment of the invention using at least one catch leg,
and 1n the case of two catch legs, each leg having one 1nner
projection which extends laterally over either the bottom of
the terminal which 1s typically formed by the circuit board,
or another area of the terminal which 1s suitable for this
purpose, such that the terminal locks. In order to attach the
terminal 1n the catch element, 1t 1s thus necessary for the two
catch legs to be able to deflect to the outside when the
terminal 1s pressed 1nto the catch element 1n order then to
snap over the bottom of the catch element again as soon as
the terminal has been 1nserted deeply enough 1nto the catch
clement.

According to a preferred embodiment of the invention,
the catch element has two side walls whereby each side wall
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includes two catch legs, and whereby the side walls are
connected to one another on the front side of the catch
clement with the front wall. This 1s advantageous especially
in that the circuit board which 1s connected to the terminal
or to which the terminal 1s attached 1s not limited 1n this way
by the size of the catch element and can clearly extend to the
rear over the catch element. Preferably, the catch element 1s
otherwise provided with a bottom. Finally, 1n the electrical
device 1n accordance with the present invention, the catch
clement generally 1s composed of an electrical nonconduc-

five material such as a plastic.

In a preferred embodiment of the electrical device in
accordance with the present invention, at least one of the
front wall and the bottom of the catch element 1s used as
bottom 1nsertion protection. This bottom 1nsertion protection
essentially leads to insulation being ensured between the
terminal sites or the electrical conductors connected to the
terminal sites even when a metal part such as a screw, 1s
positioned between the terminal and the bottom or the side
walls of the housing, or when the electrical line 1s detached
from the terminal site. Moreover, insulation of the inner area
of the housing can be included at the inside surface of the
housing and the housing bottom by covering them with an
electrically insulating film.

A clectrical unit 1n accordance with the present invention
unit includes an electrical device as described above, and a
lamp diffuser having a bottom, whereby the bottom of the
clectrical unit 1s provided with a slot, the bottom of the lamp
diffuser includes a catch clip locked in the slot. One espe-
clally advantageous embodiment of the electrical unit arises
especially by the terminal being attached by means of the
above described catch element in the housing. By having
such a design, the side walls of the housing having the
aforementioned recesses punched out and the slot has been
punched out 1 the housing bottom preferably mn a single
punching process with a single punching tool. In this way,
between the recesses 1n the side walls of the housing on the
one hand and the slot in the housing bottom on the other the
minimum possible spacing tolerances are achieved so that as
a result, by fitted 1insertion and catching of the housing on the
catch clip on the bottom of the lamp diffuser, optimum
positioning of the housing with the terminal 1nstalled on the
lamp diffuser 1s achieved with minimum local tolerances.

According to another preferred embodiment of the above
described electrical unit, the catch clip and the lamp diffuser
bottom are made as one piece. Preferably, the catch clip 1s
partially punched out of the lamp diffuser bottom and 1s bent
out. Accordingly, the catch clip 1s punched out of the lamp
diffuser so that the punched-out area which 1s designed to
form the catch clip can be bent out of the plane of the lamp
diffuser bottom so that the catch clip preferably projects at
an angle of 90° relative to the lamp diffuser bottom. For
catching purposes, the catch clip preferably has at least one
clastic catch tongue which 1s easily bent out of the plane of
the catch clip. When the catch clip 1s inserted into the slot
provided in the housing bottom this area springs back into
the plane of the catch clip so that the housing can be pushed
onto the catch clip and prevents removal or sliding back of
the housing 1n 1ts fully slipped-on and thus locked state.

A electrical unit 1n accordance with the present invention
mcludes an electrical device, such as an electrical device as
previously described, and a lamp diffuser which 1s provided
with a bottom, 1s otherwise detached from the above
described means, whereby the lamp diffuser bottom has a
upwardly protruding grounding barb of electrically conduc-
tive material and the grounding barb is connected to the
oground connection of the terminal. As a result, simple and
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reliable grounding of the terminal, and with a corresponding
connection of the terminal to the housing, also grounding of
the housing, are achieved which 1s automatically accom-
plished when attaching the housing to the lamp diffuser.

One especially simple embodiment of the grounding barb
arises by the grounding barb and the lamp diffuser bottom
being made 1 one piece and the grounding barb being
partially punched out of the lamp diffuser bottom and bent
out. In doing so, the grounding barb can be laterally routed
past the housing in order to come 1nto contact with the
terminal. One preferred embodiment 1s, however, character-
1zed 1n that the grounding barb is electrically connected to
the housing, especially to the housing bottom. Finally,
another preferred embodiment of the unit in accordance with
the present invention 1s characterized in that the grounding
barb 1s routed electrically conductively through a recess
provided 1n the housing bottom.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an embodiment of an electrical device 1n
accordance with the present invention;

FIG. 2 shows an assembled view of the electrical device
as shown 1n FIG. 1;

FIG. 3 shows a back view of the catch element of the
electrical device as shown 1n FIG. 1;

FIG. 4 shows an embodiment of an electrical unit 1n
accordance with the present invention including the electri-
cal device as shown in FIGS. 1 and 2 and a lamp diffuser;
and

FIG. 5 shows a second embodiment of an electrical unit
in accordance with the present invention including the
clectrical device as shown 1n FIGS. 1 and 2 and a lamp
diffuser.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

And now to the drawings, in which FIG. 1 shows an
clectrical device, specifically a ballast for a fluorescent lamp,
according to one preferred embodiment of the invention 1n
an unassembled state. The electrical device has a housing 1
in which a terminal 2 1s to be attached. The terminal 2 has
terminal sites 3 and 1s located on the circuit board 4. The
terminal 2 1s attached in the housing 1 using a catch element
5 which acts as the mtermediate piece between the housing
1 and the terminal 2. The catch element 5 has catch legs 6
which are parallel to one another, as 1s apparent from FIG.
2, and which {it into the recesses provided 1n the side walls
of the housing 1, and, 1n the installed state of the catch
element 5, are locked 1n recesses 7 on the side walls. The
catch legs 6 are provided on the side walls 8 of the catch
clement 5 so that the catch legs 6 likewise face one another
in parallel. The side walls 8 of the catch element 5 are
connected to one another by the front of the catch element
S5 bemg closed by the front wall 9. As FIG. 3 shows, the
catch element § has a bottom 10 so that for the terminal 2
there 1s 1insulating separating the terminal 2 from the bottom
of the housing 1.

The electrical device including the housing 1, the terminal
2 and the catch element 5 1s assembled such that a film of
electrical insulation (not shown) is inserted into the housing
1, then the catch element 5 1s locked into the housing 1 and
finally the terminal 2 with the circuit board 4 1s locked 1nto
the catch element 5. The catch element 5 1s preferably made
of an elastic plastic so that lateral movements of the catch
leg 6 with respect to the bottom 12 of catch element are



US 6,327,591 B2

S

allowed, which 1s an advantageous of the catch function of
the catch leg 6. In addition, the side walls 8, the front wall
9 and the bottom 10 of the catch element 5 form electrical
insulation protection, especially also bottom insertion pro-
tection.

FIG. 4 shows how the electrical device shown in FIGS. 1
and 2 1s mounted on the bottom 11 of a lamp diffuser. In this
mounting, the bottom of the housing 1 contains a slot 12 into
which a catch clip 13 which projects upward perpendicularly
from the lamp diffuser bottom 11 1s locked. As stated above,
this provides very accurate positioning of the terminal 2 with
its terminal sites 3 relative to the lamp bottom. In the state
which 1s fully mstalled to the lamp diffuser, the housing 1 1s
closed by means of a cover 14 which covers the top surface
of the housing.

As 1llustrated 1n FIG. 5, the lamp diffuser 11 further
includes a grounding barb 15 vertically extending perpen-
dicularly to the lamp diffuser bottom 11 for connection to the
oround connection 16 of the terminal 2. The ground con-
nection 16 1s made as a knife-edge contact so that when the
ogrounding barb 15 1s joined to the ground connection 16, the
oground connection 16 with its knife-edge contact penetrates
the surface of the grounding barb 15, thereby providing a
reliable metal to metal contact even when the surface of the
crounding barb 15 is coated. Since simple manufacture of
the grounding barb 15 1s achieved by punching out and
partially bending out the grounding barb 15 from the lamp
diffuser bottom 11, the grounding barb 15 1s not routed
around the housing 1; this would require that the grounding
barb 15 runs bent. Instead, the grounding barb 15 1s routed
through a recess provided in the housing 1 and a recess
provided 1n the catch element §. Basically, there 1s contact
of the grounding barb 15 with the housing 1 in the area of
the recess 1n the housing 1. Reliable grounding of the
housing 1 can, however, also be achieved by the housing 1
being connected separately to the ground connection 16 of
the terminal 2.

We claim:

1. An electrical device comprising;:

a housing;

a terminal having a plurality of receptacles, each of which
being for connecting a respective one of a plurality of
individual wires of at least one cable to the electrical
device; and

a catch element for connecting said terminal to said
housing,

wherein said catch element includes at least one one-piece
catch leg which 1s shaped at one side for connecting
said terminal to said catch element and 1s shaped at an
opposite side for connecting said catch element to said
housing such that the at least one leg forms an inter-
mediate piece between the terminal and the housing.
2. The electrical device as claimed 1n claim 1 wherein said
housing includes at least one side wall having a recess and
wherein said leg of said catch element 1s receivably locked
into said recess.
3. The electrical device as claimed 1n claim 2, wherein
said terminal has a bottom surface and said leg of said catch
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clement has a projection which extends laterally over said
bottom surface so as to receive said terminal.

4. The electrical device as claimed 1 claim 1, wherein
sald housing includes two side walls extending vertically 1n
reference to a bottom surface of said housing and in parallel
to one another and said catch element has two legs extending
vertically 1n reference to a bottom surface of said catch
clement and 1n parallel to one another.

wherein said two side walls respectively includes a recess

which lockably receive said two legs.

S. The electrical device as claimed 1n claim 4, wherein a
respective one of said two legs has a projection which points
to an 1nner periphery of said catch element said projection
extending laterally over the bottom surface of said terminal
SO as to receive said terminal.

6. The electrical device as claimed 1n claim 5, wherein
said catch element includes a bottom surface, front wall
vertically extending from said bottom surface, and two side
walls vertically extending from said bottom surface and
perpendicular to said front wall, said two side walls of said
catch element having a leg vertically extending therefrom.

7. The electrical device as claimed 1n claim 6. wherein
said catch element 1s composed of an electrical nonconduc-
five material.

8. The electrical device as claimed 1 claim 7, wherein
said electrical nonconductive material 1s plastic.

9. An electrical device comprising:

a housing;

a terminal for connecting of mdividual wires of at least
one cable to the electrical device; and

a catch element for connecting said terminal to said
housing,

wherein said catch element includes a one-piece catch leg
for connecting said terminal to said catch element and
for connecting said catch element to said housing
wherein a respective one of said two legs has a pro-
jection which points to an 1nner periphery of said catch
clement, said projection extending laterally over the
bottom surface of said terminal so as to receive said
terminal, said catch element includes a bottom surface,
front wall vertically extending from said bottom
surface, and two side walls vertically extending from
said bottom surface and perpendicular to said front
wall, said two side walls of said catch element having
a leg vertically extending therefrom, said catch element
1s composed of an electrical nonconductive material,
said electrical nonconductive material 1s plastic; and

wherein at least one of said front wall and said bottom
surface of said catch element 1s used as a bottom
insertion protection.

10. The electrical device as claimed 1n claim 1, wherein
the 1ner surface of said housing 1s covered with an elec-
trically insulating film.

11. The electrical device as claimed 1n claim 10, wherein
said electrical device 1s an electrical ballast for fluorescent
lamps.
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